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1
DEVICE AND METHOD FOR TRIGGERING
PASSENGER PROTECTION DEVICES

FIELD OF THE INVENTION

The present invention relates to a device and a method for
triggering a passenger protection device.

BACKGROUND INFORMATION

German Patent Application No. DE 102 004 042 467 Al
describes a method and a device for generating a deployment
signal for a pedestrian protection device. In this method, a
deployment check and a plausibility check of the sensor data
are performed, an extraction of features and/or an offset rec-
ognition being performed in the deployment check to recog-
nize a pedestrian using the sensor data, thus determining a
point of impact of the object, the deployment signal for the
pedestrian protection device being generated when a collision
with a pedestrian is recognized in the deployment check and
the plausibility check of the sensor data is positive.

SUMMARY

The example device and method according to the present
invention for triggering a passenger protection device may
have the advantage that by determining a frequency of a
signal derived from the accident signal, a very accurate and
robust differentiation between a pedestrian impact and other
objects is possible. This is due to the fact that different objects
have a different stiffness and therefore result in a different
excitation frequency. According to the present invention, the
frequency is determined by the length of a signal character-
istic, the added-up signal characteristic, i.e., the integrated
signal characteristic, also being used. Better protection of
pedestrians is then possible when this is used with a pedes-
trian protection system.

In the present case, the second signal may be the first
signal, a filtered first signal, an averaged first signal or an
integrated, i.e., added-up, first signal.

If the example device and method according to the present
invention are used for other types of impact, e.g., between
vehicles, a better differentiation between a deployment case
and anondeployment case is possible according to the present
invention. In particular, misuse objects may be identified
better through the analysis of frequency according to the
present invention. A higher safety potential is thus achieved
and the risk of unintentional faulty deployment is reduced.

With regard to pedestrian protection, it should be noted that
people differ from a great many objects for which deployment
of'pedestrian protection devices is not desired mainly through
their mass and hardness, i.e., their stiffness. This is illustrated
in FIG. 4, in which weight is plotted on the abscissa and
stiffness on the ordinate. Three classes are identified here, a
weight differentiation being made between light 45, medium
46 and heavy 47. The stiffhess is classified as soft 41, medium
42 or hard 43. Humans, ranging from a 6-year-old child to an
adult, move in field 48. For example, a ball is shown in the
lower left field, with cats, birds, and posts assumed to be
above this and a golf ball in the top field. For the medium
weight, alarge steel post or a trash can is to be assumed above
the field for humans. For heavy weight, a wall or another
vehicle is to be assumed when there is a hard stiffness. If the
stiffness of the impact object is now classified based on the
frequency of the vibration that occurs with a collision, this
object is able to be identified. The frequency is preferably
detected by an acceleration sensor or by multiple acceleration
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sensors or by knock sensors. The intrinsic frequency of the
vibration in a simple spring model is proportional to the root
of the spring constant. Hard objects thus result in high-fre-
quency signals, whereas soft objects result in low-frequency
signals.

Deployment crashes often differ from nondeployment
crashes and misuse objects in the frequency characteristic of
the acceleration signals. The frequency characteristic of the
acceleration signals is determined by the sequence of break-
age processes in the impact zone. Nondeployment crashes
usually have lower-frequency acceleration signals than
deployment crashes because of the lower crash speed and
therefore the slow breakage processes. Misuse objects often
have frequency characteristics that differ significantly from
crash signals.

First of all, they may have a lower frequency than crash
signals, e.g., a pile of gravel, but they may also have a higher
frequency, e.g., hammer blows. The goal is to detect these
frequency differences in the acceleration signal. The accel-
eration sensor which detects acceleration in the longitudinal
direction of the vehicle, e.g., in a centrally situated airbag
control unit, is therefore most suitable for front crashes. How-
ever, it is also possible for the frequencies of a transverse
acceleration sensor or the so-called upfront sensors to be
analyzed. The upfront sensors are installed in the front of the
vehicle. The resulting frequency information may then be
used to influence the main algorithm, which continues to
operate on the basis of acceleration signals and their first and
second integral by adapting the deployment thresholds. The
intervention in the main algorithm may in principle take place
in the same way as with other additional algorithms, e.g., the
upfront algorithm influences the main algorithm.

For a side crash, the frequency analysis is most suitably
performed on the basis of the peripheral transverse accelera-
tion sensors. The peripheral transverse acceleration sensors
are installed in the side of the vehicle. The resulting informa-
tion may be used to influence the main algorithm by adapting
the deployment threshold. To do so, generally the example
method of frequency determination according to the present
invention is used.

The example method described here involves performing a
frequency analysis based on measurement of the length of the
signal as well as the integrated signal, the signal itself option-
ally also being modified by signal processing.

It may be advantageous in particular if the length of the
signal characteristic is determined by using a difference
between successive values of the signal and of the added-up
signal. These differences may preferably be added up as
absolute values to determine the length of the signal. The
length of the signal or of the signal characteristic is a measure
of'the movement in the signal. Accordingly the length, e.g., of
the first integral, is a measure of the movement in the first
integral. High-frequency vibrations are characterized in that
they build up relatively little integral, i.e., a given movement
results in relatively little movement in the integral. The signal
is therefore compared with the added-up or integrated signal.
The term “added up” is thus understood to refer to a compu-
tational option of integration. It is therefore self-evident to use
the ratio of the lengths. This yields an improved frequency
estimate.

The quotient between the length of the signal and the length
of'the added-up signal is preferably used for this. The distance
between the values of a signal to form the differences is
determined by the cycling of the algorithm. This is indepen-
dent of whether the vibration begins with a positive or nega-
tive half-wave. The plus or minus sign is not taken into
account.
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The frequency determination may be performed continu-
ously, i.e., it may begin again at the start of the algorithm or at
certain intervals.

If more than one accident sensor is used, e.g., more than
one acceleration sensor or a structure-borne noise or a knock
sensor, the analyzer circuit, usually the microcontroller,
weights the frequencies which are ascertained for the indi-
vidual accident sensors and then averages these weighted
values.

The weighting is advantageously performed as a function
of'the length of the added-up second signal. The weighting is
performed according to the length of the first integral of the
signal or the added-up signal. This means that the sensor
having the greatest length of the first integral is weighted the
most. This ensures that the closest sensor in a pedestrian
impact, which will typically see the strongest signal, also
enters into the frequency estimate to a greater extent than the
other sensors.

Asindicated above, the accident sensor system may also be
designed as an acceleration sensor system but other sensors
may additionally be present. In addition to acceleration sen-
sors, rotational rate sensors, knock sensors or structure-borne
noise sensors may also be used.

Exemplary embodiments of the present invention are
depicted in the figures and are explained in greater detail
below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a block diagram of an example device
according to the present invention.

FIGS. 2a and 25 each show a signal characteristic diagram
to illustrate the example method according to the present
invention.

FIG. 3 shows another signal characteristic diagram.

FIG. 4 shows a stiffness-weight diagram.

FIG. 5 shows a signal characteristic for a sinusoidal accel-
eration having angular frequencies of 600 Hz and/or 300 Hz.

FIG. 6 shows a corresponding diagram for the integral of
this sinusoidal acceleration.

FIG. 7 shows the corresponding second integral for this
sinusoidal acceleration.

FIG. 8 shows an acceleration signal and the corresponding
length of the acceleration signal.

FIG. 9 shows the schematic diagram of a vibration, whose
second half-wave has a higher frequency than the first half-
wave.

FIG. 10 shows a result of the frequency estimate for sine
curves having different frequencies.

FIG. 11 shows a result of the frequency estimate for vehicle
crashes.

FIG. 12 shows acceleration signals for lower leg and steel
posts of comparable mass and the vehicle speed and/or fre-
quency analysis by the example method according to the
present invention.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

To identify collision objects, frequency analysis is a great
advantage for pedestrian protection as well as for other types
of collisions. Itis possible here to determine the frequency via
the minimums of the acceleration signal and via the first
integral and also via the second integral. This is apparent from
FIG. 5, for example. FIG. 5 shows the time on abscissa 51 and
the acceleration on ordinate 50. Two signals 52 and 53 are
shown in the time characteristic. Signal 52 has an angular
frequency of 600 Hz, and signal 53 has an angular frequency
of'300 Hz. FIG. 6 shows the integrals for this. Signal 62 is the
signal having angular frequency 600 Hz and signal 63 is the
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4

signal having angular frequency 300 Hz. According to FIG. 7,
signal 72 is the signal having angular frequency 600 Hz and
signal 73 is the signal having angular frequency 300 Hz. The
frequency may then be reconstructed in two ways:

1. The frequency may be calculated from the minimum of
the acceleration and the minimum of the first integral of the
acceleration. The frequency is then obtained by division.

®

2. The frequency may be calculated from the minimum of
the first integral and the minimum of the second integral. Here
again, division may be used.

@

This example method has potential for improvement with
regard to the following points:

A. If the signal does not end after one period as described
above, but instead the vibration is maintained for a longer
period of time, no new maximums are reached by the accel-
eration and the first integral. The first calculation procedure
thus continues to yield a correct estimate of frequency. How-
ever, the second integral continues to decline constantly and
reaches new minimum values. The second calculation proce-
dure is therefore no longer valid and the estimated frequen-
cies are increasingly too low.

B. Only the first half-wave, i.e., the first full period, is
detected. The remaining course in a real signal, which is not
usually harmonic, is detected only when new minimums of
the signal or the first and second integral are associated with
this. If that is not the case, the frequency estimate no longer
changes even if the signal itself should change its frequency.
Such an example is shown in FIG. 8, which shows a diagram
in which time is plotted on abscissa 81 and acceleration is
plotted on ordinate 80. Signal 83 characterizes the accelera-
tion. Signal 82 characterizes the length of the acceleration
signal. The differentiation as to whether it is necessary to
calculate with minimums or maximums does not allow rep-
resentation of a continuous transition from bumper areas
having a negative acceleration to those having a positive
acceleration, for example.

It is therefore proposed according to the present invention
that one should consider the length of the signal and/or signal
characteristic, not the minimums of the signal of the first
and/or second integral. The difference in successive values
may preferably be added up as absolute values.

This is represented by curve 82 in FIG. 8. The length of the
signal of the first integral and that of the second integral are
expressed as follows:

length(a) = Z la; — a1 (3a)
length(dv) = Y dvi - dvi | = ) |ai (3b)
(3¢)

length(ds) = > lds; ~dsi| = ) v

i i

The present invention is explained in greater detail below
on the basis of the acceleration signals. However, it is also
possible to use other accident signals.
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Equation (3b) makes use of the fact that the difference
between two successive integrator values is equal to the accel-
eration value assigned to this cycle. Accordingly in equation
(3¢) the difference between two successive values of the
second integral is equal to the value of the first integral in this
cycle.

FIG. 8 shows the length of the acceleration signal. This
shows that by the first signal maximum, the length of the
signal follows the signal itself. The subsequent forward
swing, however, is taken into account in the length without a
plus or minus sign and results in a further increase. The length
of the signal is thus a measure of the “movement in the
signal.” Accordingly, the length of the first integral is a mea-
sure of the “movement in the first integral,” and high fre-
quency vibrations are now characterized in that they build up
relatively little integral, i.e., a given “movement in the signal”
results in relatively little “movement in the integral.”

Instead of the amplitude ratio (1), it is therefore advisable
to use the ratio of the lengths. This yields as an improved
frequency estimate

Z lai — a1l Z lai — a1l (&)

length(a) 7 i
W= = =
length(dv) X |vi = vil 2 lail

Index i runs over all computation cycles from the start of
the algorithm. The frequency is thus obtained as the quotient
of'the length of the acceleration signal and the absolute inte-
gral of the acceleration signal.

As may be seen, equation (4) is independent of whether the
vibration begins with a positive or negative half-wave (plus or
minus sign of a).

During the first half-wave of sinusoidal vibration indicated
above O<t<rt/w, it holds that

length(a)=2a and length(v)=v

and thus the result of (1) is reproduced. The bar here stands
for the minimum achieved in a and v, respectively.

Although second half-wave m/mw<t<27/w no longer con-
tributes to (1) because the minimums of signal and integral
were achieved during the first half-wave and in the second
half-wave only the reverse integration to v=0 takes place, the
second half-wave does indeed contribute to (4). If the vibra-
tion remains harmonic, the following holds at the end of entire
period

length(a)=4a and length(v)=2v,

i.e., the ratio and thus the ascertained frequency do not
change. However, if the vibration should change its frequency
in the second half-wave, it is detected with method (4) in
contrast to method (1) and results in an accordingly corrected
frequency estimate. This is illustrated in FIG. 9. In this
example, the second half-wave of the signal has the same
amplitude as the first half-wave but it has a higher frequency.
However, this is not applied to the length of the signal, and at
the end of the period, length(a)=4a0. The higher frequency of
the second half-wave, however, results in the integrator not
being returned to zero but instead remaining at a negative
value -v1. The second half-wave thus results in an integrator
change from v0 to v1. The length of the integral is thus
length(v)=2v0-v1<2v0 and is thus smaller than with har-
monic continuation of the vibration. The quotient (4) thus
supplies a higher frequency estimate than the quotient (1).

FIG. 10 shows the result of the frequency estimate (4) for
harmonic vibrations with frequencies of 100-450 Hz. The
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deviations occurring between the ascertained frequencies and
the exact frequencies are due to signal processing; in this
example, the sensor is scanned at 4.4 kHz, but the analytical
algorithm runs asynchronously in the 2 kHz grid. With cor-
respondingly high synchronous signal scanning and process-
ing, equation (4) would reproduce the exact frequencies.

FIG. 11 shows the frequency analysis for vehicle crashes of
competing types AZT 16 km/h (nondeployment repair crash)
versus crashes having a 40% offset against a deformable
barrier (ODB with 32, 40 and 64 km/h) on the basis of central
device x sensor. The different crash types are separable on the
basis of their frequency content.

Using the same method, equation (2) is replaceable by

7 Vi — Vi 7 a; &
Sii=vial 7Y lal

B nlength(dv) _ 3 B
~ 2length(ds) 2% Ist = si-1l - 22 vl

The frequency is thus obtained as the quotient of the abso-
lute integral of the acceleration signal and the absolute inte-
gral of the first integral.

In contrast to equation (2), this frequency estimate yields
correct results even when the vibration does not change after
a period but instead is still maintained. Then although the
second integral and its length continue to increase, this is
compensated by the further increase in the length of the first
integral in the numerator—the ratio and thus the frequency
remain constant.

Both methods (4) and (5) represent a ratio of two variables.
In the control unit code, it is now self-evident to print out a
threshold query of the frequency thereby ascertained, e.g.,
omega=numerator/denominator<threshold

in the form

numerator<denominator*threshold.

().

This avoids division, which is a time-intensive computa-
tion.

For use inthe area of pedestrian protection, typically two or
three acceleration sensors are used. The problem arises here
ot how the frequencies of the individual sensor signals are to
be combined while taking into account their signal intensity.
If possible, division should be avoided for the individual
frequencies in (4) and (5).

These requirements are met as follows. The frequency
estimate (4) applied to three independent sensors in this
example (left, center, right) initially yields the three indi-
vidual frequencies

length(ay )

" length(dva)’

B length(a;)
~ length(dvy)’

B length(ag)
R= length(dvg)

wr, Wy

A weighted averaging of these three individual frequencies
is now to be performed by weighting the individual sensor
signals according to the length of the first integral. This means
that the sensor having the greatest length of the first integral is
weighted the most. This ensures that the nearest sensor in a
pedestrian impact, typically seeing the strongest signal, will
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also be applied to the frequency estimate with an accordingly
greater weight than other sensors. Using weight factors

length(dv;)

1= >, length(dv;)’
J

where indices i and j stand for the individual sensors, yields
the total frequency as follows:

length(a;) M
length(dv;) length(a;) _ T

Y length(dv;) length(dv;) ~ Y length(v;)
T 7

w=2fi'wi=

In the numerator the length of the acceleration signals is
added up over all sensors, while in the denominator the length
of'the first integrals (which are identical to the absolute inte-
gral of acceleration according to (3b)) are added up over all
sensors. Since (7) is in turn a simple quotient, a threshold
query may again be displayed in the form of (6) while avoid-
ing division.

The frequency estimate (5) for the three individual sensors
similarly yields the results

B nlength(dvy)
~ 2length(ds;)’

B nlength(dva)
~ 2length(dsy;)

B nlength(dvg)
~ Dlengthidsg)

A weighted averaging is advantageously performed here in
such a way that the individual sensors are weighted according
to the length of their second integral. Using weighting factors

o length(ds;)
8= 3 Tength(ds,)
4

the total frequency is then obtained as

Z length(dv;) ®
7 length(ds;) length(dv;) 75

= Zgiﬂi ) >’ length{ds ;) length(ds;) ) > length(ds;)
7 7

A threshold query in the form of (6) may also be repre-
sented using this result.

FIG. 12 shows the signals of a pedestrian’s leg (lower leg
impactor 13.4 kg) and a steel post of a comparable mass (12.2
kg) with a central impact against a vehicle bumper at a vehicle
speed of 20 km/h. The combined frequency analysis of the
two sensors on the basis of (8) allows a reliable separation of
these objects after the 10” ms.

For application in the area of pedestrian protection, it is
most suitable to perform the threshold query (6) based on
equations (4), (5), (7) or (8) using a threshold, which may be
selected as a function of the CAN speed and/or the recognized
point of impact and/or the prevailing ambient temperature.

The comparison of the form (6) may take place in a certain
time window using a constant or time-dependent threshold.

FIG. 1 shows a block diagram of the example device
according to the present invention. For example, in a vehicle
10, four acceleration sensors B1 through B4 are situated on
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the front of the vehicle. Instead of four acceleration sensors,
only two or three acceleration sensors or even only a single
acceleration sensor may also be used. On the basis of an
acceleration, acceleration sensors B1 through B4 generate a
change in capacitance, e.g., of a micromechanical element,
which is amplified and digitized in order to be transmitted to
a control unit ABSG. This control unit ABSG is installed
centrally in the vehicle but it may also be installed at other
locations. Control unit ABSG controls all of the passenger
protection devices of the vehicle, e.g., pedestrian protection
and passenger protection. The internal design of control unit
ABSG is not shown for the sake of simplicity. [tis only shown
that a structure-borne noise sensor K may be installed in
airbag control unit ABSG. The analyzer circuit, e.g., as a
microcontroller, is in airbag control unit ABSG as well as
interface modules and other sensors triggering circuits for
passenger protection devices PS.

Depending on the signals of acceleration sensors Bl
through B4, airbag control unit ABSG performs the fre-
quency analysis described above. On the basis thereof, an
impact object may be identified to thereby decide whether or
not passenger protection means PS should be triggered. Pas-
senger protection devices PS include interior airbags, seat
belt tighteners and pedestrian protection means, such as a
raisable front hood and/or exterior airbags.

FIG. 2a illustrates the example method according to the
present invention in a first signal characteristic diagram.
However, only two acceleration sensors B1 and B2 are con-
sidered here as examples. Acceleration sensors B1 and B2 in
block 20 and 204, respectively, deliver their signals. This
signal of acceleration sensor B1 is then added up in absolute
values in block 21 with respect to successive values and their
differences. At the same time, the acceleration signal of sen-
sor B1 is integrated in block 23, i.e., weighted averaging or
other equivalent types of integration may also be performed.
Here again, in block 24 the differences between successive
values are added up in absolute values. In block 22, a quotient
is then formed based on these signal lengths to determine the
frequency in block 25. In block 201, as explained above,
weighting for the frequency from block 24 may be ascer-
tained from the values of the first integral. However, it is also
possible for other weightings that are fixedly preset or per-
formed adaptively to be performed. This weighted frequency
goes to block 203, which performs averaging. The result is
then the frequency.

In the lower half of the signal path, this also takes place in
parallel for signal B2. Successive values are subtracted from
one another and the differences are added up in absolute
values in block 26. The signal of acceleration sensor B2 is
integrated in block 27, and here again, the differences
between successive values are then added up in block 28. In
block 29, a quotient is then formed from these values to
determine the frequency in block 200. Likewise, the weight-
ing is formed from the values of the first integral as an
example in block 29 as described above to make these values
available in block 202. Here again, any other weighting is also
possible to amplify or diminish the signals of the individual
sensors in averaging for the frequency determination accord-
ingly. The weighting of the frequency then results in the
weighted frequency, which is also applied to averaging 203.
The weighted average is then ascertained from this value. If
there is only one sensor, the example method according to the
present invention is already terminated in block 25, for
example. Weighting and averaging are then no longer neces-
sary. If more signals from more sensors are available, these
signal paths are repeated.
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FIG. 25 illustrates an alternative signal characteristic. In
block 205, the acceleration signal of sensor B1 is made avail-
able. This signal may already be low-pass filtered, for
example. This signal is added up in absolute values in block
206 with respect to successive values and their differences. At
the same time, the signal in block 208 is integrated and then
added up in absolute values in block 209 with respect to
successive values and their differences. In block 207 the sums
of the accelerations that are added up in absolute values as
described above are counted together, and in block 214 the
sums of the integrated accelerations added up in absolute
values as described above are counted together. It is thus
possible according to equation (7) to form a quotient from
these two sums in block 215 and then to determine the fre-
quency in block 216. It is thus no longer necessary to form an
individual quotient or to perform averaging.

FIG. 3 illustrates an alternative to the example method
according to the present invention. In block 30, the signal of
acceleration sensor B1 is available. This is integrated in block
31. In block 32, the differences in successive values are then
added up in absolute values, and at the same time, the inte-
grated acceleration signal is integrated again in block 33.
Here again, successive values are then analyzed with regard to
their differences and these differences are added up in abso-
Iute values in block 34. The length is determined from the
added-up differences between blocks 32 and 34 and block 35
and the frequency is determined by forming a quotient in
block 36. Likewise, the weighting is either supplied from
available parameters or fixedly set values in block 37. The
weighted frequency is then determined from this in block 38.
This signal characteristic is then repeated over signals 39 for
other sensors.

What is claimed is:

1. A device for triggering a passenger protection device of
avehicle, wherein the device is configured to be connected to
an accident sensor system which is configured to generate a
first signal in response to a single impact event in which an
object impacts the vehicle, the device comprising:

an analyzer circuit adapted to:

derive a second signal from the first signal;

integrate the second signal to obtain a third signal;
determine a first value, which characterizes a combination

of'values of the second signal over an entirety of a period

during which the second signal lasts, by an absolute

summation of particular differences in successive values

of'the second signal;

determine a second value, which characterizes a combina-

tion of values of the third signal over an entirety of a
period during which the third signal lasts, by an absolute
summation of particular differences in successive values
of'the third signal;

determine a frequency of the second signal by forming a

quotient of the second values and

trigger the passenger protection device as a function of the

determined frequency.

2. The device as recited in claim 1, wherein the analyzer
circuit determines the frequency continuously.

3. The device as recited in claim 1, wherein:

the accident sensor system includes a plurality of accident

sensors and generates a plurality of first signals; and

the frequency is determined by the analyzer circuit as a

function of weighting and averaging the first values and
the second values of the respective second signals and
third signals derived and integrated for the respective
first signals.
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4. The device as recited in claim 3, wherein the analyzer
circuit is adapted to perform the weighting as a function of the
second values of the third signals.

5. The device as recited in claim 1, wherein the accident
sensor system has an inertial sensor system.

6. The device as recited in claim 5, wherein the accident
sensor system includes an acceleration sensor system.

7. The device as recited in claim 1, wherein the accident
sensor system includes a knock sensor system.

8. A method for triggering a passenger protection device of
a vehicle, the method comprising:

obtaining, by a processing circuit, a first signal from an

accident sensor system that generates the first signal in
response to a single impact event in which an object
impacts the vehicle;

deriving, by the processing circuit, a second signal from the

first signal;

integrating, by the processing circuit, the second signal to

obtain a third signal;
determining, by the processing circuit, a first value, which
characterizes a combination of values of the second
signal over an entirety of a period during which the
second signal lasts, by a summation of particular differ-
ences between successive values of the second signal;

determining, by the processing circuit, a second value,
which characterizes a combination of values of the third
signal over an entirety of a period during which the third
signal lasts, by a summation of particular differences
between successive values of the third signal;

determining, by the processing circuit, a frequency of the
second signal by forming a quotient of the second values
and

triggering, by the processing circuit, the passenger protec-

tion device as a function of the determined frequency.

9. The method as recited in claim 8, wherein the frequency
is determined continuously.

10. The method as recited in claim 8, wherein accident
sensor includes a plurality of accident sensors, the first signal
includes a plurality of first signals generated by respective
ones of the plurality of accident sensors, and the frequency is
determined as a function of weighting and averaging the first
values and second values of the respective second signals and
third signals derived and integrated for the respective first
signals.

11. The method as recited in claim 10, wherein the weight-
ing is performed as a function of the second values of the third
signals.

12. The method as recited in claim 8, wherein the first
signal is an acceleration signal.

13. The method as recited in claim 8, wherein the second
signal is at least one of: an integrated first signal and a filtered
first signal.

14. The method as recited in claim 8, wherein prior to the
determination of the frequency, the first signal is modified by
signal processing.

15. The method as recited in claim 8, wherein the deter-
mined frequency represents an oscillation frequency of vibra-
tion that occurs with the single impact event.

16. The device as recited in claim 1, wherein the first signal
is an acceleration signal.

17. The device as recited in claim 1, wherein the second
signal is at least one of: an integrated first signal and a filtered
first signal.

18. The device as recited in claim 1, wherein, prior to the
determination of the frequency, the analyzer circuit modifies
the first signal by signal processing.
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19. The device as recited in claim 1, wherein the deter-
mined frequency represents an oscillation frequency of vibra-
tion that occurs with the single impact event.

20. A method for triggering a passenger protection device
of a vehicle, the method comprising:

obtaining, by a processing circuit, a first signal from an

accident sensor system that generates the first signal in
response to a single impact event in which an object
impacts the vehicle;

deriving, by the processing circuit, a second signal from the

first signal;
determining, by the processing circuit, a first value, which
characterizes a combination of values of the first signal
over an entirety of a period during which the first signal
lasts, by a summation of particular differences between
successive values of the first signal;
determining, by the processing circuit, a second value,
which characterizes a combination of values of the sec-
ond signal over an entirety of a period during which the
second signal lasts, by a summation of particular differ-
ences between successive values of the second signal;

determining, by the processing circuit, an angular fre-
quency of the second signal by forming a quotient of the
and second values and

triggering, by the processing circuit, the passenger protec-

tion device as a function of the determined frequency.

21. The method as recited in claim 20, wherein the values
of'the combination of values of the first signal and the values
of'the combination of values of the second signal include two
of: values of the first signal over the entirety of the period
during which the first signal lasts, values of an integrated
version of the first signal over the entirety of the period during
which the first signal lasts, and values of a filtered version of
the first signal over the entirety of the period during which the
first signal lasts.
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22. The method as recited in claim 15, wherein the vibra-
tion is of an object not part of a structure of the vehicle.

23. A non-transitory computer-readable medium embody-
ing a circuitry-executable program, which, when executed,
causes the circuitry to perform a method, the method com-
prising:

obtaining a signal that is generated in response to a single

impact of an object on a vehicle;

determining a first value, which characterizes a combina-

tion of values of a second signal derived from the first
signal over an entirety of a period during which the
second signal lasts, by an absolute summation of par-
ticular differences in successive values of the second
signal;

determining a second value, wherein the second value:

characterizes a combination of values of the first signal

over an entirety of a period during which the first signal
lasts and is determined by a summation of particular
differences in successive values of the first signal; or
characterizes a combination of values of a third signal
derived from the second signal over an entirety of a
period during which the third signal lasts and is deter-
mined by a summation of particular differences in suc-
cessive values of the third signal;

determining a frequency of the second signal by forming a

quotient of the first and second values; and

triggering a passenger protection device of the vehicle as a

function of the determined frequency.

24. The device as recited in claim 1, wherein the frequency
is an angular frequency.

25. The device as recited in claim 1, wherein the frequency
is defined by phase velocity divided by wavelength.
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